In surveys covering human populations it is observed that information in most cases are not obtained at the first attempt even after some callbacks. Such problems come under the category of non-response. Surveys suffer with non-response in various ways. It depends on the nature of required information, either surveys is concerned with general or sensitive issues of a society. Hansen and Hurwitz (1946) have considered the problem of non-response while estimating the population mean by taking a subsample from the non-respondent group with the help of extra efforts and an estimator was suggested by combining the information available from the response and nonresponse groups. We also mention that in survey sampling auxiliary information is commonly used to improve the performance of an estimator of a quantity of interest. For estimating the population mean using auxiliary information in presence of nonresponse has been discussed by various authors. In this paper, we have developed estimators for estimating the population mean of the variable under interest when there is non-response error in the study as well as in the auxiliary variable. We have studied properties of the suggested estimators under large sample approximation. Comparison of the suggested estimators with usual unbiased estimator reported by Hansen and Hurwitz (1946) and the ratio estimator due to Rao (1986) have been made. The results obtained are illustrated with aid of an empirical study.
INTRODUCTION
In various human surveys, information is in most cases not obtained from all the units in the survey even after call backs. An estimate derived from such incomplete data may be misleading especially when the respondents differ from the non-respondents because the estimate can be biased. To cope with this problem, survey statisticians generally consider and adopt the non-respondents sub-sampling scheme developed by Hansen and Hurwitz (1946) to a wide range of practical situations. One topic which is discussed at great length in sampling theory is the estimator of population mean Y of the study variable y using auxiliary information in presence of non-response. Cochran (1977) and Rao (1986) suggested the use of the ratio method of estimation for population mean Y of the study variable y with sub-sampling from amongst the non-respondents.
When the population mean X of the auxiliary information x is known, the work of Rao (1986) has been further extended by Khare and Srivastava (1997) , Singh and Kumar (2008) , Kumar (2012) , Kumar and Vishwanathaiah (2013) , Olufadi and Kumar (2014) and Chanu and Singh (2015) in presence of non-response.
For the case of non-response in sample survey, this paper addresses the problem of efficiently estimating the population mean Y of the study variable y using auxiliary information. Taking motivation from Singh and Pal (2015) a two-parameter ratio estimators for population mean Y in presence of non-response using auxiliary variable x have been proposed. The properties of these estimators have been studied in finite population approach under large sample approximation. . Let n be the size of a sample drown from the population of size N by using simple random sampling without replacement (SRSWOR) to observe the study variable y . In this approach, the population of size N is assumed to be composed of two strata of size 1 N and ) ( y. It is assumed that no non-response is observed in re-selected units. Hansen and Hurwitz (1946) To the first degree of approximation, the mean squared errors of the ratio and product estimators are respectively given by 
THE USUAL RATIO AND PRODUCT ESTIMATORS
The ratio and product estimators 
We also note that the ratio estimator 1 R t and the product estimator 1 P t are also better than the usual unbiased estimator * y respectively if
The conditions (iii) and (iv) are not noticed in the literature.
Thus having the observations over the conditions (i) to (iv) the usual unbiased estimator * y is to be preferred over 1 
R t and 1

P t if the following conditions
) (
In this paper we have proposed a two-parameter ratio estimator for a finite population mean in the presence of non-response. We have obtained the bias and mean squared error (MSE) of the proposed class of estimators to the first degree of approximation. We have also derived the conditions for the parameter under which the proposed class of estimators has smaller MSE than the usual unbiased estimator * y , ratio estimator and product estimator. An empirical study is carried out in support of the present study.
SOME SUGGESTED RATIO-TYPE ESTIMATORS
In this section, we have suggested some ratio-type estimators for estimating the population mean Y in two different situations designated as Case I and Case II which are described below. CASE I. When the population mean X of the auxiliary variable x is known; and there is non-response on the study variable y as well as on the auxiliary variable x. In this situation, we consider the following estimators for population mean Y as
It is to be noted that estimators Kadilar and Cingi (2003) , Swain (2014) and Singh and Pal (2015) respectively.
The estimators in (3.1) to (3.6) are members of the following class of estimators of the population mean Y defined by
where ( ,  ) are suitable chosen constants. We note that the class of estimators: 
Now expressing (3.7) in terms of e's we have 
Taking expectation of both sides of (3.9) we get the bias of the class of estimators 
(3.12)
The suggested class of estimators 
Here we note that the estimators ) ( u t and ) ( u t are almost unbiased irrespective of the values of ( , ).
Squaring both sides of (3.9) and neglecting terms of e's having power greater than two we have
The mean squared error of the proposed class of estimators ) ,
Putting (3.17) in (3.16) we get the minimum MSE of ) ,
Thus we state that the following theorem. THEOREM 3.1. To the first degree of approximation,
Noting from Srivastava (1971 Srivastava ( , 1980 it can be shown that the minimum mean squared error of the class of estimators 
COMPARISON OF THE PROPOSED CLASS OF ESTIMATORS
The expression in (4.1) can be re-expressed as
Thus the proposed class of estimators 
Expression (4.5) can also be written as
which is positive if
Thus the proposed class of estimators From (2.10) and (3.16) we have
which is non-negative if 
Expression (4.9) be can also written as 
(4.18) Rao (1983) , the cost aspects can be easily discussed when there is non-response on both the variables y and x . 
The properties of the proposed estimator
; along with cost aspects can be studied under large sample approximation, on the line of Singh et al. (2010) .
Empirical Study
In this section we compare the performance of different estimators considered in this paper using a population data set. The description of the population is given below. POPULATION I. Source: Khare and Sinha (2004, p.53) The data on physical growth of upper-socio-economic group of 95 school children (ii) (a) for
CASE II: NON-RESPONSE OCCURS ONLY ON THE STUDY VARIABLE y WITH KNOWN POPULATION MEAN X OF THE AUXILIARY VARIABLE x
Let the population mean X of the auxiliary variable x be known. We also assume that the information on auxiliary variable x is available for the complete sample size n. Thus in this situation we define the following class of estimators for the population mean Y as 
Equating (5.2) to zero, we have
The proposed class of estimators Furthermore, if the sample size n is sufficiently large, the bias of the proposed class of estimators
By substituting (5.6) in (5.3) we get the minimum MSE of the proposed class of
which is the same as approximate variance of the linear regression estimator ) (
, where b is the sample regression coefficient of y on x.
Thus, we established following theorem.
THEOREM 5.1. To the first degree of approximation,
In fact Singh and Kumar (2009) 
S.
No. Estimator
Values of Constants
To the first degree of approximation, the mean squared errors of the estimators 1 t to 6 t (listed in Table 5 .1) are respectively given by 
From (2.9) and (5.3) we have
Further, from (2.11) and (5.3) we have
which is greater than zero if
Thus it follows that the proposed class of estimators 
The properties of the suggested class of estimators
along with cost aspects can be studied under large sample approximation, on the line of Tabasum and Khan (2006) and Singh et al.(2011) .
Empirical Study
In this section, we consider the same population data set which is given in Section 4.3. We have computed the percent relative efficiency (PRE) of the proposed class of estimators Tables 5.4 and 5.5. 
